2003 10:50 



Kanzlei Lorenz & Kollesen 



Nr. 5942. S 



F.200C40 

ZS 4774P/CIP ~ 24 ~ 

What Is Claimed is: 

1 A focusing-device for the radiation from a. light 
•source/comprising a collector mirror which is held by. 

a mount and which collects the light from the light 
source at its focus, . in virtual or real terms, wherein 
said collector mirror can be adjusted or displaced .. in 
said mount via a bearing in such a way that optxcal 
properties of the collector mirror remain at least ap 
proximately the same in the event of temperature; 
'changes.- • 

2 The device as claimed in claim 1, wherein said 
bearing is designed in such a way that said- collector 
mirror can be displaced at least perpendicular to the 
optical axis in the region of its bearing. 

3 Th e device as claimed in claim 1, wherein said 
mount is designed as a mounting ring . in which said col- 
lector mirror with its bearing is held. 

4 The device as claimed in. claim 3, ; wherein a plu- 
rality of bearings are arranged, distributed over the 
circumference, in strengthening ribs of said, mounting. 

• ring.- 

5. The device as claimed in claim 3, wherein the 
bearings of the collector mirror are provided with ele- 
ments which permit movements of said collector mirror 
perpendicular an optical axis. 

6. The device as claimed in claim 5, . wherein said 
'.elements are designed as active adjusting units. 

7 The device as claimed in claim 1, wherein said 
collector mirror is designed as a shell collector ac- 
cording to the transmitted-light system with one or 
more annular shells ; arranged at a radial distance from 
one another. 
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8 T he device as claimed in claim 7, wherein said an- 
; nular shells; are held jointly in bearings on a mount . 
designed as a mounting ring. 

' 9 ; T he device as claimed in claim 8/ wherein said an- ■ . 

nular shells are held in each case on one side on said 
v punting ring, and can be displaced in each case in the 
J direction of the optical axis at an end not connected 
to said mounting ring. 

10 The device as claimed in claim 9, wherein said an- 
nular shells are held on said mounting ring on said 
: side averted: from the light source. 

■ u The device as claimed in claim 8, wherein between 
said two ends the annular shells are connected to said 
- hunting ring in < a fashion respectively moveable m a 
radial direction/ the two ends of said annular shells 
being respectively displaceable in the direction of the 
. optical axis. 

12 The device as claimed in claim 8, wherein said an- 
- nular shells are respectively supported by their bear- 

\ ings in radial strengthening, ribs ; of said mounting 
. ring- ; 

13 The device, as claimed in claim 8, wherein said 
bearings are situated parallel to the optical axis, the 
size of the bearings being selected in a, direction per- 
pendicular to the optical axis to be so large that said 
annular shells held in the bearings are displaceable in. 
a direction perpendicular to the optical axis. • 

. 14 The device as claimed in claim 12, wherein one or 
more strengthening ribs arranged distributed over the 
circumference are provided. V 7 

• 15 . The device as claimed in claim 14, wherein four 
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; strengthening ribs are arranged distributed uniformly, 
over the circumference. 

16 The device according to claim 12, wherein said 

■ mounting ring is . provided ,- with cutouts in the region ; 
where the strengthening ribs are joined to the mounting 

ring. >, . . . 

17 The device as claimed in claim 16, wherein said 
cutouts are designed as slots which run in the circum- 
ferential direction of the mounting ring. 

18 The device as claimed in claim 17, wherein the 
"length of said slots corresponds to the multiple of the 

rib thickness of said strengthening ribs . 

19 The device as claimed in claim 8, wherein said an- 
nular shells are respectively held at their .ends pro- 
jecting into said bearings in a i bearing part which ; xs 
displaceable perpendicular to the optical axis-. _ 

20 The device as claimed in: claim 19, wherein . said 
.bearing part is ' provided with elements which permit 

: ; movements of the annular shells perpendicular to the 
optical axis. 

21 The device as claimed in claim 20, wherein a par- 
allelogram is provided as said element, one end of the 
parallelogram being connected to said bearing part, , and 
the other end of said parallelogram being connected to 

. said mounting ring in the region of said strengthening; 
ribs. •;, ../../'. - • 

22 ' The device as claimed in ' claim 21, . wherein said- 
bearing: part and said parallelogram are of monollthxc 
"design. . '. . 

23 The device as claimed in claim 22, wherein said 
bearing part, the parallelogram and the mounting ring 
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having said strengthening ribs are of monolithic de- 
sign-' . 

24 The device as claimed In claim 20, wherein said 
element has a linear guide with a guide which is con-; 
nectcd to said bearing part, said guide being. linearly 
displaceable in a bearing bin : or e linear gu.de which 
is supported in said mounting ring. 

25. The device as claimed in. claim 20, wherein i,y 
mea^o, cuts introduced into said annular 
annular shells respectively form at connecting points 
with said mounting ring leaf springs via which the an 
nular shells are connected to the mounting ring. 

26 The device as claimed in claim 25, wherein two 
cuts which are arranged at a spacing from one another 

in a fashion running parallel to the optical axis and 
between which said leaf springs are formed are provided 

in said annular shells- 

27 The device as claimed in claim 25, wherein pro- 
vided for each bearing for the -purpose of forming a 
leaf spring is a cut parallel to the optical axis and a 
cut running in the circumferential direction. 

28 : The device as - claimed in claim 20, wherein pro- 
vided for the purpose of connecting said annular shells; 
to said mounting ring ate leaf springs which are fitted 
on the circumference of said annular shells and are re- 
spectively connected at one end to the annular shells 
. and are respectively connected at the other end to said 
.mounting ring- 

29 The device as claimed in ' claim 8, wherein; said 
: : bearings are . provided with active adjusting units. .- 

30 The device as claimed in claim 29, wherein said 
: active adjusting units comprise piezoelectric elements. 
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31 The device as claimed in claim 29, wherein said . 
active adjusting units comprise electric or elect romag- 
netic adjusting units. 

32 The device as claimed in claim 29, wherein said, 
active adjusting units comprises hydraulic or pneumatic 
units . 

33 The device as claimed in claim 29, wherein said 
; active, adjusting units have plungers , which are designed 

to be variable in length. 

34 .. : The device as claimed in claim 33, wherein said 
plungers are of telescopic design, 

35 The device as claimed in claim 20, wherein ; said 
bearing part is designed as a . thermal actuator, 
provided with a thermal actuator, the thermal actuator 
being preselected with reference. to material and coef- 
ficient of thermal expansion in conjunction with its , 
length in such a way that said annular shells execute 
displacements perpendicular to the optical axis in. the 
event of temperature changes. 

36 The device as claimed in claim 35, wherein said 
thermal actuator is designed as a separate part which 
acts on the bearing part. 

37. The device as claimed in claim 1, wherein a plasma 
source is provided as light source. 

;. ' . '. ■• ■ : - ■ ' si '." • •' '. • 

38 The projection exposure machine with an illuminat- 
ing system in semiconductor. lithography, having a light 
source and a collector mirror which is held by a mount 
and which collects the light from the light source at 
its focus, in virtual or real terms, wherein said col- 
• -lector mirror can be adjusted or displaced in, said 
. mount via a beating in such a. way that optical proper- 
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ties : of the collector mirror remain at least approxi- 
mately the same in the event of temperature changes. 

39. The projection exposure machine as claimed in 
claim 38, wherein said light source is designed as a 
plasma source. for . EUV radiation. 

40. The projection exposure machine as claimed in 
claim 38, wherein said collector mirror is designed as 
a shell collector according to the transmitted-light 
system with a plurality of annular shells arranged at a 
radial distance from one another. 

41 The projection exposure machine as claimed in 
claim 40, wherein, said annular shells are respectively 
supported in bearings in the mount designed as a mount- 
ing ring. 

42 The projection exposure machine as claimed in 
■ claim 41, wherein said annular shells are held in each 

case on one side on said mounting ring and can be dis- 
placed in each, case at an end averted from said mount- 
ing ring in the direction of the optical axis. 

.43 The projection exposure machine as claimed in 
claim 41, wherein said annular shells arc respectively 
supported by their bearings in radial strengthening 
ribs of said mounting ring. 

44. The projection exposure machine as claimed in 
claim 41, wherein said bearings are situated parallel 
to the optical axis, the size of the bearings being se- 
lected in a direction perpendicular to the optical axis 
to be so -large that said annular shells held in the 
bearings are displaceable in a direction perpendicular 
to the optical axis. 

45. The projection exposure machine as claimed in 
• claim 43, wherein one or more strengthening ribs ar- 
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. ranged distributed over the circumference are provided. 

; ; 46 . The projection exposure machine V clai^f in ; 
- claim 43/ wherein said mounting ring is provided with 
cutouts in the region where the. strengthening ribs are 
joined to said mounting ring. 

47 The projection exposure machine as claimed in. 
claim 46, wherein said cutouts are designed as slots, 
which run in the circumferential direct ion. of. said 
, i . mounting ring. '..■/','. 

; 48 The projection exposure machine as claimed in 
: ■ claim 41, wherein said, annular shells are respectively 
held at their ends projecting into said bearings ma 
bearing part which is displaceable perpendicular to the 
,, optical axis-. - 

49 The projection exposure machine as claimed in 
claim 48, wherein said bearing part is provided with 
elements which permit movements of said annular shells 
perpendicular to the optical axis. , 

' ■' V • 50 The projection exposure machine as claimed ; in 
• claim 41, wherein said bearings are provided with ac- 
tive adjusting units. 



